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In the Claims; 

Claims 1-86 are pending in this application, and the status of each is listed 

below. 

1. (original) A method of scanning an optical beam, comprising: 

optically coupling at least a first beam and a second beam to an optical conduit; 

encoding at least information about a set of one or more positions of the optical 
conduit on at least the second beam; 

measuring at least the set of one or more positions of the optical conduit from at 
• least the second beam; 

bending at least the optical conduit, at least partly in response at least to 
measuring the set of one or more positions of the optical conduit; and 

modifying at least the first beam exiting a distal end of the optical conduit. 

2., (original) The method of claim 1, wherein bending the optical conduit includes: 

determining the set of one or more positions of the optical conduit in response to 
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fields. 

3., (original) The method of claim 1, wherein bending the optical conduit includes: 

determining the set of one or more positions of the optical conduit in response to 
at least controlling one or more of: one or more piezoelectric drives and one or more 
motor drives.. 

4.. (original) An optical beam scanner apparatus, comprising: 

an optical conduit conveying at least a first beam; 

an actuator connected to at least the optical conduit; 

a motivator at least partly inducing motion in at least the actuator, the optical 
conduit connected to the actuator, and the first beam exiting a distal end of the optical 
conduit; 

a patterned optical element encoding at least a set of positions of the optical 
conduit on at least part of at least a second beam; arid 

Page 2 of 23 

PAGE 4/25 1 RCVD AT 8/1712004 1 :38:41 PM [Eastern Daylight Time] < SVR:USPT0ff XRF-1/3 1 DNISOTQ6 ' CSID:650 712 0263 1 DURATION (mm-ss):0742 



Aug. 17. 2004 10:35AM Hay nes Beffel Wolfeld LLP No. 1 602 P. 5 

Application No, 10/624,791 Atty Docket: BEN1 1001-1 

a servo driving at least the motivator at least partly in response to at least the 
encoded positions on the second beam. 

5. (original) The apparatus of claim 4, wherein the patterned optical element includes 
at least one bar pattern. 

6. (original) The apparatus of claim 4, wherein the patterned optical element includes 
at least one shaded pattern.. 

7. (currently amended) The apparatus of claim 6. wherein the at least one shaded 
pattern includes at least one gradual shading pattern. 

8. (original) The apparatus of claim 4, wherein the optical conduit includes a light 
pipe. 

9., (original) The apparatus of claim 8, wherein the light pipe is fabricated from at least 

3rr\r\ 

1 0 . (original) The apparatus of claim 8, wherein the light pipe is fabricated from at 
least a tube. 

1 1 . (original) The apparatus of claim 4, wherein a cross-section of the optical conduit 
substantially has at least one of the following shapes: a circle, an annulus, a square, a 
rectangle, and an oval. 

12 (original) The apparatus of claim 4, wherein the optical conduit has at least an 
electrically conductive coating, 

13. (original) The apparatus of claim 4, wherein the optical conduit includes an optical 
fiber 

14. (original) The apparatus of claim 4, wherein the optical conduit includes: 
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a core; 

a cladding about the core; and 

a reflective coating about the cladding. 

15.. (original) The apparatus of claim 4, wherein the position sensor includes a 
capacitor plate, and the position sensor measures a capacitance between an electrical 
conductor connected to the optical conduit and the capacitor plate, and thereby at least 

■ 

partly measures the first set of one or more positions of the optical conduit 

16 . (original) The apparatus of claim 4, wherein the motivator includes a motor driver. 

17. (original) The apparatus of claim 4, wherein the motivator includes a piezoelectric 

driver. 

18. (original) The apparatus of claim 4, wherein the motivator includes a field 
generator generating a field. 

19. (original) The apparatus of claim 18, wherein the actuator includes an electrical 
conductor connected to the optical conduit, the field generator includes a capacitor 
plate generating the field, and the field includes an electric field. 

20 (original) The apparatus of claim 19, wherein the position sensor includes a 
capacitor plate, and the position sensor measures a capacitance between the electrical 
conductor and the capacitor plate, and thereby at least partly measures the first set of 
one or more positions of the optical conduit 

21 , (original) The apparatus of claim 18, wherein the actuator includes a permanent 
magnet connected to the optical conduit, the field generator includes an electromagnet 
generating the field, and the field includes a magnetic field. 

22, (original) The apparatus of claim 4, wherein the optical conduit is made out of at 
least plastic. 
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23 . (original) The apparatus of claim 4, wherein the optical conduit is made out of at 
least glass,, 



24. (original) The apparatus of claim 4, further comprising: 

a light source generating light optically coupled to the optical conduit; and 

a detector array optically coupled to the optical conduit, 

wherein the optical conduit blocks a portion of the light generated by the light 
source, thereby creating a shadow falling on the detector array and generating a signal 
that at least partly measures the first set of one or more positions of the optical conduit. 

25. (original) The apparatus of claim 4, further comprising: 

a light source generating light optically coupled to the optical conduit; 
a lens optically coupled to the optical conduit; and 
a detector array optically coupled to the lens, 

wherein the optical conduit reflects a portion of the light generated by the light 



signal that at least partly measures the first set of one or more positions of the optical 
conduit. 

26. (original) The apparatus of claim 4, further comprising: 

a light source generating light optically coupled into the optical conduit; 
a beam splitter optically coupled to light exiting the optical conduit; and 



a position sensing detector optically coupled to light exiting the optical conduit 
via at least the beam splitter, 

wherein light exiting the optical conduit falls on the position sensing detector, 
thereby generating a signal that at least partly measures the first set of one or more 
positions of the optical conduit 

27 . (original) The apparatus of claim 4, further comprising: 

a chamber enclosing at least: a portion of the optical conduit including a distal 
end of the optical conduit, and the actuator, 
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wherein the chamber is capable of maintaining a pressure difference between an 
inside of the chamber and an outside of the chamber, and the chamber allows at least 
one of one or more magnetic fields and one or more electric fields to pass through at 
least a portion of one or more walls of the chamber to the inside of the chamber from 
the outside of the chamber; 

a seal in the chamber, 

wherein the seal holds the optical conduit, and the seal allows at least the optical 
conduit to enter the chamber, and the seal allows the pressure difference to be 
maintained between the inside of the chamber and the outside of the chamber; and 

a window sealed in the chamber, 

wherein the window allows at least a portion of a beam exiting the distal end of 
the optical conduit to leave the chamber. 

28- (original) An optical beam scanner apparatus, comprising: 

one or more optical conduits conveying at least a first set of beams; 

one or more actuators connected to at least the one or more optical conduits; 

actuators, the one or more optical conduits connected to the one or more actuators, 
and the first set of beams exiting distal ends of the one or more optical conduits; 

one or more patterned optical elements encoding at least positions of the one or 
more optical conduits on at least part of at least the second set of beams; and 

one or more servos driving at least the one or more motivators at least partly in 
response to at least the encoded positions on the second set of beams. 

29 (original) The apparatus of claim 28, wherein the one or more patterned optical 
elements include at least one bar pattern. 

30, (original) The apparatus of claim 28, wherein the one or more patterned optical 
element include at least one shaded pattern. 

31 . (original) The apparatus of claim 30, wherein the at least one shaded pattern 
includes at least one gradual shaded pattern. 
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32, (original) The apparatus of claim 28, further comprising: 

one or more light sources generating light conveyed by the one or more optical 
conduits; and 

one or more detectors optically coupled to the one or more patterned optical 
elements. 

♦ 

33 . (original) The apparatus of claim 28, wherein at least two of the optical conduits 
are connected to form a multiple conduit structure, and the multiple conduit structure 
has different stiffnesses in a first and a second direction. 

34. (original) The apparatus of claim 28, wherein the one or more motivators include 
one or more field generators generating one or more fields. 

35 (original) The apparatus of claim 34, wherein the one or more servos drive the one 
or more field generators to generate a raster scan pattern of distal ends of the one or 

36. (original) The apparatus of claim 34< wherein the one or more servos drive the one 
or more field generators to generate a vector scan pattern of distal ends of the one or 
more optical conduits. 

37 . (original) The apparatus of claim 34, wherein the one or more servos drive the 
one or more field generators to generate a combination of a raster scan pattern and a 
vector scan pattern of distal ends of the one or more optical conduits. 

38. (withdrawn) A telescope apparatus, comprising: 

one or more optical conduits conveying at least a first set of beams; 

one or more actuators connected to at least the one or more optical conduits; 

one or more motivators at least partly inducing motion in at least the one or more 
actuators, the one or more optical conduits connected to the one or more actuators, 
and the first set of beams exiting distal ends of the one or more optical conduits; 
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one or more patterned optical elements encoding at least positions of the one or 
more optical conduits on at least part of at least the second set of beams; 

one or more servos driving at least the one or more motivators at least partly in 
response to at least the encoded positions on the second set of beams; 
one or more telescope lenses optically coupled at least to distal ends of the optical 

conduits; 

one or more beam splitters optically coupled at least to the one or more optical 
conduits; and 

one or more detectors optically coupled at least to the one or more beam splitters, 

wherein light from the first set of beams is optically coupled at least to a target 
and optically coupled at least to the one or more detectors, thereby producing at least 
one or more electrical signals at at least the one or more detectors in response to at 
least one or more positions at the target and in response to at least optical properties of 
the target at the one or more positions. 

39.. (withdrawn) The apparatus of claim 38, wherein the one or more servos drive the 
one or more motivators to generate a combination of a raster scan pattern and a vector 
scan pattern of the distal ends of the one or more optical conduits- ' 

40. (withdrawn) The apparatus of claim 39, further comprising: 
a controller receiving electrical signals representing the combination of the raster 
scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and generating one or more display 

signals, 

41 (withdrawn) The apparatus of claim 38, wherein the one or more detectors 
includes at least one heterodyne detector allowing synchronous detection. 

42. (withdrawn) The apparatus of claim 38, wherein the one or more detectors 
Includes at least one coherence detector allowing at least one time gate. 
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43.. (withdrawn) A telescope apparatus, comprising: 

one or more optical conduits conveying at least a first set of beams; 

one or more patterned optical elements encoding at least positions of the one or 

more optical conduits on at least part of at least the second set of beams; 

one or more servos at least partly inducing motion in at least the one or more 

optical and the first set of beams exiting distal ends of the one or more optical conduits, 

at least partly in response to at least the encoded positions on the second set of 

beams; and 

one or more telescope lenses optically coupled at least to distal ends of the 
optical conduits, 

* 

wherein light from the first set of beams is optically coupled at least to a target 
and optically coupled at least to the one or more telescope lenses, thereby producing at 
least one or more signals in response to at least the target. 

44. (withdrawn) A telescope apparatus, comprising: 

one or more optical conduits conveying at least a first set of beams; 

* 
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one or more motivators at least partly inducing motion in at least the one or more 
actuators, the one or more optical conduits connected to the one or more actuators, 
and the first set of beams exiting distal ends of the one or more optical conduits; 

one or more patterned optical elements encoding at least positions of the one or 
more optical conduits on at least part of at least the second set of beams; 

one or more servos driving at least the one or more motivators at least partly in 
response to at least the encoded positions on the second set of beams; 

one or more telescope mirrors optically coupled to at least the distal ends of the 
one or more optical conduits; 

one or more beam splitters optically coupled to at least the one or more optical 
conduits; and 

one or more detectors optically coupled to at least the one or more beam 

splitters, 

wherein light from the first set of beams is optically coupled to at least a target 
and optically coupled to at least the one or more detectors, thereby producing at least 
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one or more electrical signals at at least the one or more detectors in response to at 
least one or more positions at the target and in response to at least optical properties of 

* 

the target at the one or more positions. 

45. (withdrawn) The apparatus of claim 44, wherein the one or more servos drive the 
one or more motivators to generate a combination of a raster scan pattern and a vector 
scan pattern of the distal ends of the one or more optical conduits 

46.. (withdrawn) The apparatus of claim 45, further comprising: 

a controller receiving electrical signals representing the combination of the raster 
scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and generating one or more display 
signals. 

47 (withdrawn) The apparatus of claim 44, wherein one or more telescope mirrors 
includes at least two telescope mirrors. 

48., (withdrawn) The apparatus of claim 44, wherein one or more telescope mirrors 
includes a single telescope mirror 

49. (withdrawn) The apparatus of claim 44, wherein the distal ends of the optical 
conduits are positioned at a prime focus of the one or more telescope mirrors.. 

50. (withdrawn) The apparatus of claim 44, wherein the one or more detectors 
includes at least one heterodyne detector allowing synchronous detection. 

51 . (withdrawn) The apparatus of claim 44, wherein the one or more detectors 
includes at least one coherence detector allowing at least one time gate. 

» 

52. (withdrawn) A telescope apparatus, comprising; 

one or more optical conduits conveying at least a first set of beams; 

one or more patterned optical elements encoding at least positions of the one or 
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more optical conduits on at least part of at least the second set of beams; 

one or more servos at least partly inducing motion in at least the one or more 
optical conduits and the first set of beams exiting distal ends of the one or more optical 
conduits, at least partly in response to at least the encoded positions on the second set 
of beams; and 

one or more telescope mirrors optically coupled to at least the distal ends of the 
one or more optical conduits, 

wherein Ifght from the first set of beams is optically coupled to at least a target 
and optically coupled to at least the one or more telescope mirrors, thereby producing 
at least one or more signals in response to the target 

53, (withdrawn) A display apparatus, comprising: 

a first set of light sources generating at least a first set of beams; 

a second set of light sources generating at least a second set of beams; 

— < 

one or more optical conduits conveying at least the first set of beams; 
a screen optically coupled at least to the one or more optical conduits; 



one or more motivators at least partly Inducing motion in at least the one or more 

actuators, the one or more optical conduits connected to the one or more actuators, 
and the first set of beams exiting distal ends of the one or more optical conduits; 

one or more patterned optical elements encoding at least positions of the one or 
more optical conduits on at least part of at least the second set of beams; 

one or more servos driving at least the one or more motivators at least partly in 
response to at least the encoded positions on the second set of beams; and 

one or more controllers electrically connected to at least the first set of light 
sources and electrically connected to at least the one or more servos, 

wherein the first set of light sources is modulated at least in intensity by at least 
the one or more controllers, thereby producing a picture display on the screen. 

54. (withdrawn) The apparatus of claim 53, wherein the one or more servos drive the 
one or more motivators to generate a raster scan pattern of distal ends of the one or 
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more optical conduits.. 

55.. (withdrawn) A display apparatus, comprising: 

a first set of light sources generating at least a first set of beams; 

a second set of light sources generating at least a second set of beams; 

one or more optical conduits conveying at least the first set of beams; 

a screen optically coupled at least to the one or more optical conduits; 

one or more patterned optical elements encoding at least positions of the one or 
more optical conduits on at least part of at least the second set of beams; and 
one or more servos at least partly inducing motion in at least the one or more 
optical conduits and the first set of beams exiting distal ends of the one or more optical 
conduit, at least partly in response to at least the encoded positions on the second set 
of beams. 

56,, (withdrawn) An optical cross port switch apparatus, comprising: 
an input array, including: 

an inm if prrpw r*f p eomnrl cot r\f linht cnnr^c npn^r^finn at lonef an innnt 

array of a second set of beams; 

an input array of one or more optical conduits conveying at least an input 
array of a first set of beams; 

an input array of one or more actuators connected at least to the input 
array of one or more optical conduits; 

an input array of one or more motivators at least partly inducing motion in 
at least the input array of one or more actuators, the input array of one or more optical 
conduits connected to the input array of one or more actuators, and the input array of 
the first set of beams exiting distal ends of the input array of one or more optical 
conduits; 

an input array of one or more patterned optical elements encoding at least 
positions of the input array of one or more optical conduits on at least part of at least 
the input array of second set of beams; 

an input array of one or more servos driving at least the input array of one 
or more motivators at least partly in response to at least the encoded positions on the 
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input array of the second set of beams; and 

an input array of one or more controllers electrically connected to at least 
the input array of the second set of one or more light sources and electrically connected 
to at least the input array of one or more servos; and 
an output array, including: 

an output array of a second set of light sources generating at least an 
output array of a second set of beams; 

an output array of one or more optical conduits conveying at least an 
output array of a first set of beams; 

an output array of one or more actuators connected to at least the output 
array of one or more optical conduits; 

an output array of one or more motivators at least partly inducing motion 
in at least the output array of one or more actuators, the output array of one or more 
optical conduits connected to the output array of one or more actuators, and the output 
array of the first set of beams exiting distal ends of the output array of one or more 
optical conduits; 

3^ /Mitrvnf prraw r>t rtno r>r mnro npHornoH i-M->f irval olpmontc c*nc*r\r\\r\r* 2*t 

least positions of the output array of one or more optical conduits on at least part of at 
least the output array of second set of beams; 

an output array of one or more servos driving at least the output array of 
one or more motivators at least partly in response to at least the encoded positions on 
the output array of the second set of beams; and 

an output array of one or more controllers electrically connected to at least 
the output array of the second set of one or more light sources and electrically 
connected to at least the output array of one or more servos, 
wherein at least one beam of the input array of the first set of beams exiting from 
the input array of optical conduits is optically coupleable into at least one optical conduit 
of the output array of optical conduits.. 

57. (withdrawn) The apparatus of claim 56, wherein the input array of one or more 
servos drive the input array of one or more motivators to generate an input arTay vector 
scan pattern of distal ends of the input array of one or more optical conduits, and 
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wherein the output array of one or more servos drive the output array of one or more 
motivators to generate an output array vector scan pattern of distal ends of the output 
array of one or more optical conduits. 

58., (withdrawn) An optical cross port switch apparatus, comprising: 
an input array, including: 

an input array of a second set of light sources generating at least an input 
array of a second set of beams; 

an input array of one or more optical conduits conveying at least an input 

array of a first set of beams; 
an Input array of one or more patterned optical elements encoding at least 
positions of the input array of one or more optical conduits on at least part of at least 
the input array of second set of beams; and 

an input array of one or more servos at least partly inducing motion in at 
least the input array of one or more optical conduits and the input array of the first set of 
beams exiting distal ends of the one or more optical conduits, at least partly in response 

frs pf fopqt tho annnriarl nocifirmc nn fha Inni it arraw nf tho fcOCO^rl QPt nf h^mc' anrl 

an output array, including: 

an output array of a second set of light sources generating at least an 
output array of a second set of beams; 

an output array of one or more optical' conduits conveying at least an 
output array of a first set of beams; 

an output array of one or more patterned optical elements encoding at 
least positions of the output array of one or more optical conduits on at least part of at 
least the output array of second set of beams; 

an output array of one or more servos at least partly Inducing motion in at 
least the output array of one or more optical conduits and the output array of the first 
set of beams exiting distal ends of the one or more optical conduits, at least partly in 
response to at least the encoded positions on the output array of the second set of 
beams; and 

r 

wherein at least one beam of the input array of the first set of beams exiting from 
the input array of optical conduits is optically coupleable into at least one optical conduit 
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of the output array of optical conduits. 

59. (withdrawn) An optica) microscope apparatus, comprising: 

a first set of light sources generating at least a first set of beams; 

a second set of light sources generating at least a second set of beams; 

one or more optical conduits conveying at least the first set of beams; 

one or more actuators connected to at least the one or more optical conduits; 

one or more motivators at least partly inducing motion in at least the one or more 
actuators, the one or more optical conduits connected to the one or more actuators, 
and the first set of beams exiting distal ends of the one or more optical conduits; 

one or more patterned optical elements encoding at least positions of the one or 
more optical conduits on at least part of at least the second set of beams; 

one or more servos driving at least the one or more motivators at least partly in 
response to at least the encoded positions on the second set of beams; 

one or more beam splitters optically coupled to at least the one or more optical 
conduits; and 

nnn r\r mnro Hotoz-trxre r%r\+ir*pll\/ rni i n!aH p4 lapcf ♦ha nno nr mnra hoom 

splitters, 

wherein the first set of beams is optically coupled to at least a specimen and 
optically coupled to at least the one or more detectors, thereby producing at least one 
or more electrical signals at at least the one or more detectors in response to at least 
one or more positions at the specimen and in response to at least optical properties of 
the specimen at the one or more positions. 

60„ (withdrawn) The apparatus of claim 59, wherein the one or more servos drive the 
one or more motivators to generate a combination of a raster scan pattern and a vector 
scan pattern of distal ends of the one or more optical conduits. 

m 

61.. (withdrawn) The apparatus of claim 60, further comprising: 
a controller receiving electrical signals representing the combination of the raster 
scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and generating one or more display 
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signals. 

62 (withdrawn) The apparatus of claim 59, wherein the one or more detectors 
includes at least one heterodyne detector allowing synchronous detection,, 

63 (withdrawn) The apparatus of claim 59, wherein the one or more detectors 
includes at least one coherence detector allowing at least one time gate.. 



64.. (withdrawn) An optical microscope apparatus; comprising: 

a first set of light sources generating at least a first set of beams; 

■ 

a second set of light sources generating at least a second set of beams; 

one or more optical conduits conveying at least the first set of beams; 

one or more patterned optical elements encoding at least positions of the one or 
more optical conduits on at least part of at least the second set of beams; and 

one or more servos at least partly inducing motion in at least the one or more 
optical conduits and the first set of beams exiting distal ends of the one or more optical 

/v^nrfiiitc p+ lopct nor+tw ir» rocnrtnea frr\ Inpcf the* onmrlprl r^ncif ?r»ne nn fhea corv^rtH cat 

Wl lUUhVj Gk IvWvV ^/ C* i \> J it a t vtJ^wi iuu iv £< w • uGSi «w w>* ■ ww wGwi f# wOi «i wj «w wi ■ m I w www ■ ,W w w « 

of beams, 

wherein the first set of beams is optically coupled to at least a specimen, thereby 
producing at least one or more signals in response to at least the specimen.. 

65.. (withdrawn) An optical disc head apparatus, comprising: 

a set of light sources generating at least a set of beams; 

one or more optical conduits conveying at least the set of beams; 

one or more actuators connected to at least the one or more optical conduits; 

one or more motivators at least partly inducing motion in at least the one or more 
actuators, the one or more optical conduits connected to the one or more actuators, 
and the set of beams exiting distal ends of the one or more optical conduits; 

one or more optical discs including one or more patterned optical elements 
encoding at least positions of the one or more optical conduits on at least part of at 
least the set of beams exiting distal ends of the one or more optical conduits; 

or more servos driving at least the one or more motivators at least partly in 
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response to at least the encoded positions on the set of beams; 

one or more beam splitters optically coupled to at least the one or more optical 
conduits; and 

one or more detectors optically coupled to at least the one or more beam 

splitters, 

wherein the set of beams is optically coupled to at least the one or more optical 
discs and optically coupled to at least the one or more detectors, thereby producing at 
least one or more signals at at least the one or more detectors in response to at least 
the one or more patterned optical elements on the one or more optical discs and in 
response to at least optical properties of the one or more optical discs. 

66- (withdrawn) The apparatus of claim 65, wherein the one or more servos drive the 
one or more motivators to generate a combination of a raster scan pattern and a vector 
scan pattern of distal ends of the one or more optical conduits. 

67 (withdrawn) The apparatus of claim 66, further comprising: 

a nrtr\trr\\\ar rar>a\\nr\n o!ar>trir»al cinnalc rahrttCDhtinn thtt rV**itthinsit''** rt tho rocrter 

scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and generating one or more signals 
representing the data stored on the one or more optical discs, the data stored on the 
one or more optical discs represented by the optical properties of the one or more 
optical discs. 

68,, (withdrawn) The apparatus of claim 66, further comprising: 

a controller receiving electrical signals representing the combination of the raster 
scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and generating one or more signals 
representing data written on the one or more optical discs, the data written on the one 
or more optical discs represented by the optical properties of the one or more optical 
discs, 

69. (withdrawn) An optical disc head apparatus, comprising: 
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a set of light sources generating at least a set of beams; 

one or more optical conduits conveying at least the set of beams; 

one or more optical discs including one or more patterned optical elements 
encoding at least positions of the one or more optical conduits on at least part of at 
least the set of beams exiting distal ends of the one or more optical conduits; 

one or more servos at least partly inducing motion in at least the one or more 
optical conduits and the set of beams exiting distal ends of the one or more optical 
conduits, at least partly in response to at least the encoded positions on the set of 
beams; 

wherein the set of beams is optically coupled to at least the one or more optical 
discs, thereby producing at least one or more signals in response to at least the one or 
more optical discs. 

70. (withdrawn) An optical memory apparatus, comprising: 

a set of light sources generating at least a set of beams; 

one or more optical conduits conveying at least the set of beams; 

nno mr mnra ipfr\re rnnnoMoH tn af lapct fho r\r\a r\r mr%ra nntir»al r»r\nrli 

one or more motivators at least partly inducing motion in at least the one or more 
actuators, the one or more optical conduits connected to the one or more actuators, 
and the set of beams exiting distal ends of the one or more optical conduits; 

one or more optical recording media each including: 
a substrate surface; 

an optically recording material on the substrate surface; and 

one or more patterned optical elements encoding at least positions of the 

one or more optical conduits on at least part of at least the set of beams exiting distal 

ends of the one or more optical conduits, 

wherein the one or more optical recording media are optically coupled to 

at least the set of beams exiting distal ends of the optical conduits; 

one or more servos driving at least the one or more motivators at least partly in 

response to at least the encoded positions on the set of beams; 

one or more beam splitters optically coupled to at least the one or more optical 

conduits; and 
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one or more detectors optically coupled to at least the one or more beam 
splitters, 

wherein the set of beams is optically coupled to at least the one or more optical 
recording media and optically coupled to at least the one or more detectors, thereby 
producing at least one or more signals at at least the one or more detectors in response 
to at least one or more positions at the one or more optical recording media and in 
response to at least optical properties of the one or more optical recording media at the 
one or more positions,, 

71 , (withdrawn) The apparatus of claim 70, wherein the substrate surface is spherical. 

72. (withdrawn) The apparatus of claim 70, wherein the substrate surface is cylindrical. 

73.. (withdrawn) The apparatus of claim 70, wherein the one or more servos drive the 
one or more motivators to generate a combination of a raster scan pattern and a vector 
scan pattern of distal ends of the one or more optical conduits. 

74. (withdrawn) The apparatus of claim 73, further comprising: 

a controller receiving electrical signals representing the combination of the raster 
scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and generating one or more signals 
representing data stored on the optical recording media. 

75 (withdrawn) The optical memory apparatus of claim 73, further comprising: 

a controller receiving electrical signals representing the combination of the raster 
scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and generating one or more signals 
representing data written on the optical recording media. 

76.. (withdrawn) An optical memory apparatus, comprising: 

a set of light sources generating at least a set of beams; 

♦ 

one or more optical conduits conveying at least the set of beams; 
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one or more optical recording media each including: 
an optically recording material; and 

one or more patterned optical elements encoding at least positions of the 
one or more optical conduits on at feast part of at least the set of beams exiting distal 
ends of the one or more optical conduits, 

wherein the one or more optical recording media are optically coupled to 
at least the set of beams exiting distal ends of the optical conduits; and 
one or more servos at least partly inducing motion in at least the one or more 
optical conduits and the set of beams exiting distal ends of the one or more optical 
conduits, at least partly in response to at least the encoded positions on the set of 
beams, 

wherein the set of beams is optically coupled to at least the one or more optical 
recording media, thereby producing at least one or more signals in response to at least 
the one or more optical recording media. 

77, (withdrawn) An optical lithography apparatus, comprising: 

acot r\f linht er\i irvoc nonorpfinn pt lopcf p cot nf hopme* 

one or more optical conduits conveying at least the set of beams; 

one or more actuators connected to at least the one or more optical conduits; 

one or more motivators at least partly inducing motion in at least the one or more 
actuators, the one or more optical conduits connected to the one or more actuators, 
and the set of beams exiting distal ends of the one or more optical conduits; 

one or more photoresist media each including: 
a substrate surface; 

a photoresist material on the substrate surface; and 
one or more patterned optical elements encoding at least positions of the 

one or more optical conduits on at least part of at least the set of beams exiting distal 

ends of the one or more optical conduits, 

wherein the one or more photoresist media are optically coupled to at 

least the set of beams exiting distal ends of the optical conduits; 

one or more servos driving at least the one or more motivators at least partly in 

response to at least the encoded positions on the set of beams; 
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one or more beam splitters optically coupled to at least the one or more optical 
conduits; and 

one or more detectors optically coupled to at least the one or more beam 

splitters, 

wherein the set of beams is optically coupled to at least the one or more 
photoresist media and optically coupled to at least the one or more detectors, thereby 
producing at least one or more signals at at least the one or more detectors in response 
to at least one or more positions at the one or more photoresist media and in response 
to at least optical properties of the one or more photoresist media at the one or more 
positions, and thereby exposing one or more lithographic patterns on the one or more 
photoresist media. 

78. (withdrawn) The apparatus of claim 77, wherein the substrate surface is spherical- 

79, (withdrawn) The apparatus of claim 77, wherein the substrate surface is cylindrical. 

&f\ fi*#i+V*HroiA/n^ Thp onnorofiic rvf r»tpim 77 \^homin nrruHi irinn nnp r\r mnm cinnplq of 

the one or more detectors in response to one or more positions at the one or more 
photoresist media, includes producing one or more signals at the one or more detectors 
in response to one or more positions of the position calibration pattern. 

81 . (withdrawn) The apparatus of claim 77, wherein the one or more light sources 
includes one or more lasers* 

82. (withdrawn) The apparatus of claim 81, wherein the one or more lasers includes 
one or more excimer lasers.. 

83.. (withdrawn) The apparatus of claim 81, wherein the one or more lasers includes 
one or more Argon ion lasers. 

84. (withdrawn) The apparatus of claim 77, wherein the one or more servos drive the 
one or more motivators to generate a combination of a raster scan pattern and a vector 
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scan pattern of distal ends of the one or more optical conduits. 

85. (withdrawn) The apparatus of claim 84, further comprising: 

a controller receiving electrical signals representing the combination of the raster 
scan pattern and the vector scan pattern and receiving the one or more electrical 
signals produced by the one or more detectors, and writing a lithographic pattern on the 

photoresist media., 

86. (withdrawn) An optical lithography apparatus, comprising; 

a set of light sources generating at least a set of beams; 
one or more optical conduits conveying at least the set of beams; 
one or more photoresist media each including: 
a photoresist material; and 

one or more patterned optical elements encoding at least positions of the 
one or more optical conduits on at least part of at least the set of beams exiting distal 
ends of the one or more optical conduits, 

least the set of beams exiting distal ends of the optical conduits; and 

one or more servos at least partly inducing motion in at least the one or more 
optical conduits and the set of beams exiting distal ends of the one or more optical 
conduits, at least partly in response to at least the encoded positions on the set of 

beams, 

wherein the set of beams is optically coupled to at least the one or more 
photoresist media, thereby producing at least one or more signals in response to at 
least one the one or more photoresist media, and thereby exposing one or more 
lithographic patterns on the one or more photoresist media. 
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